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(57) Abstract 

A separator device (3) provided with a 
cyclone chamber (11, 79) for separating solid 
and/or liquid particles from a gas flow. The 
cyclone chamber (11, 79) has an upper wall 
(49) in which an outlet opening (15) is present, 
and a substantially rotationally symmetrical side 
wall (47, 81) in which an inlet opening (13) 
is present adjacent the upper wall (49). A 
discharge opening (17, 85) for the separated 
solid and/or liquid particles is present at a side 
(55, 83) of the cyclone chamber (11, 79) remote 
from the upper wall (49). According to the 
invention, a rotatable annular centrifugal unit 
(61, 87) is arranged in the cyclone chamber (11, 
79) around the outlet opening (15) near the upper 
wall (49), by means of which unit a short-circuit 
flow running directly from the inlet opening (13) 
to the outlet opening (15) in the cyclone chamber 
(11, 79) is prevented. The efficiency of the 
separator device (3) is considerably improved 
thereby. In a first embodiment, the centrifugal 
unit (61) comprises a rotatable annular disc (65) 
positioned adjacent and parallel to the upper wall 
(49). In a second embodiment, the centrifugal 
unit (87) comprises a rotatable rim of blades (89) 
which is partly countersunk into a recess (95) in 
the upper wall (49). The separator device (3) 
can be used in a cyclone vacuum cleaner (1). 



67 65 71 




BNSDOCID: <WO ' 9843721 A 1 I > 



FOR THE PURl'OSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI . 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco . - 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BP 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada . _ 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CO 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


Cdtc d' I voire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SO 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







BNSDOCID: <WO 9843721 A 1 J_> 



» V 

WO 98/43721 



PCT/IB98/00283 



Separator device provided with a cyclone chamber with a centrifugal unit, and vacuum 
cleaner provided with such a separator device. 



The invention relates to a separator device for separating solid and/or 
liquid particles from a gas flow, which separator device is provided with a cyclone chamber 
with a substantially rotationally symmetrical side wall, an upper wall, at least one inlet 
opening for the gas flow provided in the side wall adjacent the upper wall, an outlet opening 

5 for the gas flow provided in the upper wall, and a discharge opening for the separated solid 
and/or liquid particles provided at a side of the cyclone chamber remote from the upper wall. 

The invention also relates to a vacuum cleaner provided with a housing in 
which a separator device is accommodated for separating solid and/or liquid particles from a 
gas flow, which separator device is provided with a cyclone chamber with a substantially 

10 rotationally symmetrical side wall, an upper wall, at least one inlet opening provided in the 
side wall adjacent the upper wall and capable of being coupled to a suction attachment, an 
outlet opening provided in the upper wall and connected to an electrical suction unit arranged 
in the housing, and a discharge opening provided at a side of the cyclone chamber remote 
from the upper wall, which discharge opening is connected to a holder for the separated solid 

15 and/or liquid particles. 

A vacuum cleaner of the kind mentioned above and provided with a 
separator device of the kind mentioned in the opening paragraph is generally known as a 
cyclone vacuum cleaner. Such a separator device is provided with an inlet channel which 
issues into the inlet opening of the cyclone chamber and which is approximately tangentially 

20 oriented relative to the rotationally symmetrical side wall of the cyclone chamber. An 

underpressure is generated in the cyclone chamber by the suction unit of the vacuum cleaner 
during operation, so that a gas flow arises in the cyclone chamber from the inlet opening to 
the outlet opening. Since the inlet channel is oriented approximately tangentially relative to 
the side wall, the gas flow in the cyclone chamber comprises a spiraling portion starting from 

25 the inlet opening and merging into a core flow which is present in the center of the cyclone 
chamber "and is directed towards the outlet opening. Solid and/or liquid particles present in 
the gas flow are separated from the gas flow in said spiraling portion of the gas flow under 
the influence of centrifugal forces and deposited against the side wall of the cyclone 
chamber, whereupon said particles are removed through the discharge opening of the cyclone 
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chamber under the influence of the force of gravity. 

A problem in such separator devices which has long been known is the 
so-called short-circuit flow which is present in the cyclone chamber in addition to the 
spiraling portion of the gas flow and the core flow and which is aimed from the inlet opening 
5 directly at the outlet opening. Solid and/or liquid particles in the short-circuit flow practically 
do not enter the spiraling portion of the gas flow and are accordingly badly separated from 
the gas flow in the cyclone chamber. The efficiency of the separator device is adversely 
affected by said short-circuit flow. In particular, comparatively light solid and/or liquid 
particles are not separated from the short-circuit flow. Besides comparatively light solid 

10 and/or liquid particles, foam particles especially fail to be separated from the short-circuit 
flow when such a separator device is used in a vacuum cleaner, in particular a combined dry 
and wet vacuum cleaner provided with a shampooing device. 

A cyclone vacuum cleaner is known from NL-A-76 13475 in which the 
outlet opening of the cyclone chamber comprises a tubular outlet channel in which a fan is 

15 journaled, capable of being driven into rotation by a motor. A secondary spiraling flow is 
generated in the outlet channel by the fan, so that comparatively light solid and/or liquid 
particles not separated from the gas flow in the cyclone chamber are separated from the gas 
flow in the outlet channel. Downstream of the outlet channel, there is a further fan which can 
be driven by a motor and which generates a clearing suction along the inner wall of the 

20 outlet channel. The particles separated from the secondary spiraling gas flow in the outlet 
channel are carried along by said clearing suction and finally removed towards the discharge 
opening of the cyclone chamber. The construction of this known cyclone vacuum cleaner as 
described above is comparatively complicated and occupies comparatively much space. 

It is an object of the invention to provide a separator device of the kind 

25 mentioned in the opening paragraph and a vacuum cleaner of the kind mentioned in the 

second paragraph in which the adverse effect of the short-circuit flow on the efficiency of the 
separator device as described above is prevented as much as possible by comparatively 
simple means which occupy little space. 

According to the invention, the separator device is for this purpose 

30 characterized in that the separator device is provided with an annular centrifugal unit which 
is positioned in the cyclone chamber adjacent the upper wall around the outlet opening and is 
rotatable about a centerline of the cyclone chamber. 

The vacuum cleaner according to the invention is for this puipose 
characterized in that the separator device used therein is a separator device according to the 
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invention. 

The invention is based on the recognition that the short-circuit flow 
between the inlet opening and the outlet opening of the cyclone chamber occurs mainly 
through a boundary layer of the spiraling portion of the gas flow present along the upper 

5 wall of the cyclone chamber. In said boundary layer, the gas flow has a comparatively low 
flow velocity owing to friction between the upper wall and the gas flow, so that the 
centrifugal forces acting on the solid and/or liquid particles present in the boundary layer are 
comparatively small. The comparatively small centrifugal forces in the boundary layer have 
the result that, unless further measures are taken, in particular the comparatively light solid 

10 and/or liquid particles will be carried along by the gas flow in the boundary layer and 
conducted directly to the outlet opening. The centrifugal forces acting on the solid and/or 
liquid particles in the boundary layer along the upper wall are strongly increased in that the 
separator device according to the invention is provided with said centrifugal unit which is 
positioned in the cyclone chamber adjacent the upper wall around the outlet opening, so that 

15 also comparatively light solid and/or liquid particles are separated from said boundary layer 
by the centrifugal forces, and the efficiency of the separator device is considerably enhanced. 
Since said centrifugal unit is positioned inside the cyclone chamber around the outlet 
opening, the dimensions of the separator device need not be increased, and no constructional 
adaptations of the separator device need be carried out outside the cyclone chamber. 

20 A special embodiment of a separator device according to the invention is 

characterized in "that the centrifugal unit is rotatable during operation by means of a gas flow 
which enters the cyclone chamber through the inlet opening. Since the centrifugal unit is 
rotatable by means of the gas flow which enters the cyclone chamber, the separator device 
need not be provided with separate driving means for rotating the centrifugal unit, so that the 

25 construction of the separator device is further simplified. 

A further embodiment of a separator device according to the invention is 
characterized in that the centrifugal unit is provided with an annular rotatable disc which is 
arranged adjacent and parallel to the upper wall around an outlet pipe which comprises the 
outlet opening. The positioning of the annular disc as close to the upper wall as possible has 

30 the result that a comparatively narrow, disc-shaped gap is present between the upper wall and 
the annular disc. When the annular disc rotates during operation, a so-called Couette flow 
with a comparatively great velocity gradient arises in said gap as a result of the friction 
between the upper wall and the gas in the gap and the friction between the annular disc and 
the gas in the gap. Owing to the great velocity gradient, comparatively great centrifugal 
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forces are exerted on the solid and/or liquid particles present in said Couette flow, so that a 
strong separation of the solid and/or liquid particles from the Couette flow takes place in said 
gap. 

A yet further embodiment of a separator device according to the invention 
5 is characterized in that the annular disc is provided with a rim of blades at a side facing 

away from the upper wall. The use of the rim of blades renders the annular disc rotatable by 
means of the gas flow which enters the cyclone chamber through the inlet opening in a 
simple and practical manner. 

A special embodiment of a separator device according to the invention is 

10 characterized in that the centrifugal unit is provided with a rotatable rim of blades which is 
partly countersunk into a disc-shaped recess provided in the upper wall. Said rim of blades 
rotates during. operation under the influence of the gas flow entering the cyclone chamber 
through the inlet opening. The boundary layer present during operation along the upper wall 
between the inlet opening and the outlet opening is disturbed by said recess and the rim of 

15 blades rotating therein. Solid and/or liquid particles present in said boundary layer are 

carried along by the rim of blades in its rotation, so that a centrifugal force is exerted on said 
solid and/or liquid particles under the influence of which said particles are separated from the 
gas flow. 

A further embodiment of a separator device according to the invention is 
20 characterized in that the rim of blades is provided on a side of an annular disc facing away 
from the upper wall, which disc is provided at a side facing the upper wall with at least one 
raised annular threshold, while an annular groove mating with the annular threshold is 
provided in the recess of the upper wall, in which groove the annular threshold is rotatable. 
The annular threshold provided on the disc in combination with the annular groove provided 
25 in the upper wall forms a so-called labyrinth seal by means of which a possible leakage flow 
between the disc and the recess in the upper wall is prevented as much as possible. 

The invention will be explained in more detail below with reference to the 

drawing, in which 

Fig. 1 diagrammatically shows a vacuum cleaner according to the 
30 invention provided with a separator device according to the invention, 

Fig. 2 diagrammatically and in cross-section shows a first embodiment of 
a cyclone chamber of the separator device used in the vacuum cleaner of Fig. 1, 
Fig. 3 is a cross-section taken on the line III-III in Fig. 2, 
Fig. 4 diagrammatically shows an air flow present during operation in the 
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cyclone chamber of Fig. 2, and 

Fig. 5 diagrammatically and in cross-section shows a second embodiment 
of a cyclone chamber of the separator device used in the vacuum cleaner of Fig. 1. 

The vacuum cleaner 1 according to the invention which is 

5 diagrammatically shown in Fig. 1 is a so-called cyclone vacuum cleaner which is provided 
with a separator device 3 according to the invention for separating solid and/or liquid 
particles from an air flow which is present in the vacuum cleaner 1 during operation. The 
separator device 3, which is indicated diagrammatically only in Fig. 1 and will be explained 
in more detail below, is positioned in a housing 5 of the vacuum cleaner 1 which is 

10 displaceable over a surface 9 to be cleaned by means of wheels 7. The separator device 3 
comprises a cyclone chamber 11 with an inlet opening 13 for the air flow, an outlet opening 
15 for the air flow, and a discharge opening 17 for the solid and/or liquid particles which are 
separated from the air flow in the cyclone chamber 11 during operation. The outlet opening 
15 of the cyclone chamber 11 is connected via an air channel 19 to an electrical suction unit 

15 21 which is also arranged in the housing 5 and which is provided with a turbine, 23 which is 
rotatable by means of an electric motor 25. The suction unit 21 is connected to an air outlet 
29 provided in the housing 5 via a further air channel 27. The inlet opening 13 of the 
cyclone chamber 11 is connected via an inlet channel 31 to a coupling member 33 which is 
provided on the housing 5 and to which a suction attachment 35 of the vacuum cleaner 1 can 

20 be coupled. In the vacuum cleaner 1 shown in Fig. 1, the suction attachment 35 comprises a 
suction nozzle 37, a hollow tube 39, a hollow handle 41, and a flexible hose 43 which can be 
coupled to the coupling member 33. The discharge opening 17 of the cyclone chamber 11 is 
connected to a holder 45, also positioned in the housing 5, for the solid and/or liquid 
particles which have been separated from the air flow in the cyclone chamber 11 during 

25 operation. 

As Fig. 2 shows in detail, the cyclone chamber 1 1 of the separator device 
3 in a first embodiment comprises a substantially rotationally symmetrical side wall 47 and 
an upper wall 49. The side wall 47 comprises a substantially circular-cylindrical upper 
- portion 51 and a conical lower portion 53. It is noted that the cyclone chamber ll according 
30 to the invention may alternatively be provided with a rotationally symmetrical side wall of a 
different shape, for example an exclusively circular-cylindrical side wall. The inlet opening 
13 of the cyclone chamber 11 is provided in the circular-cylindrical portion 51 of the side 
wall 47 adjacent the upper wall 49, while the outlet opening 15 is provided approximately 
centrally in the upper wall 49. The discharge opening 17 of the cyclone chamber 11 is at a 
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side 55 of the cyclone chamber 11 which is remote from the upper wall 49. It is noted that 
the cyclone chamber 11 according to the invention may alternatively be provided with more 
than one inlet opening 13, for example three inlet openings which are provided with equal 
mutual interspacings in the side wall 47 adjacent the upper wall 49 and which are connected 
5 to a common inlet channel via a distributor channel. 

During operation, the suction unit 21 generates an underpressure in a flow 
channel of the vacuum cleaner 1 which comprises, in that order, the suction nozzle 37, the 
tube 39, the handle 41, the hose 43, the inlet channel 31, the cyclone chamber 11, and the 
air channel 19. Owing to this underpressure, an air flow arises in said flow channel from the 

10 suction nozzle 37 to the suction unit 21, Solid and/or liquid particles present on the surface 9 
to be cleaned are carried along by said air flow and substantially separated from the air flow 
in the cyclone chamber 11 in a manner to be described in more detail below. 

As Fig. 3 shows, the inlet channel 31, which issues into the inlet opening 
13 of the cyclone chamber 11, is oriented substantially tangentially with respect to the 

15 rotationally symmetrical side wall 47. Since the inlet channel 31 is oriented substantially 
tangentially with respect to the side wall 47, the air flow in the cyclone chamber 11, as 
shown diagrammatically in Fig. 4, has a spiraling portion 57 starting from the inlet opening 
13 which merges into a core flow 59 which is present in the center of the cyclone chamber 
11 and which is directed towards the outlet opening 15. The solid and/or liquid particles 

20 present in the air flow are substantially separated from the air flow in the spiraling portion 
57 of the air flow owing to the centrifugal forces acting on said particles and are deposited 
against the side wall 47, whereupon said particles are transported to the holder 45 through 
the discharge opening 17 under the influence of the force of gravity acting on said particles. 

As Fig. 2 further shows, an annular centrifugal unit 61 is arranged in the 

25 cyclone chamber 11 of the separator device 3 adjacent the upper wall 49 around the outlet 
opening 15, which unit is rotatable about a centerline 63 of the cyclone chamber 11. In the 
first embodiment of the cyclone chamber 11 shown in Fig. 2, the centrifugal unit 61 
comprises an annular disc 65 which is rotatable about the centerline 63 and is arranged 
adjacent and parallel to the upper wall 49 around an outlet pipe 67 which comprises the 

30 outlet opening 15. The annular disc 65 is journaled by means of a ball bearing 69, depicted 
diagrammatically only in Fig. 2, so that it can rotate relative to the outlet pipe 67. At a side 
71 facing away from the upper wall 49, a rim of blades 73 is provided on the annular disc 65 
by means of which the annular disc 65 is rotatable about the centerline 63 under the 
influence of the air flow entering the cyclone chamber 11 through the inlet opening 13 during 
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operation. The annular disc 65 is positioned so close to the upper wall 49 that a 
comparatively narrow disc-shaped gap 75 is present between the upper wall 49 and the 
annular disc 65. When the annular disc 65 is rotated during operation, a so-called Couette 
flow having a comparatively great velocity gradient arises in the gap 75 as a result of the 

5 friction between the upper wall 49 and the air in the gap 75 and the friction between the disc 
65 and the air in the gap 75. Owing to this great velocity gradient, comparatively great 
centrifugal forces are exerted on the solid and/or liquid particles present in the Couette flow, 
so that a strong separation of the solid and/or liquid particles from the Couette flow takes 
place in the gap 75. The solid and/or liquid particles thus separated pass through an annular 

10 gap 77 present between the disc 65 and the side wall 47 and enter the spiraling portion of the 
air flow in the cyclone chamber 11, 'from which said particles are separated in the manner 

described further above. 

The use of the centrifugal unit 61 described above prevents the formation 
of a boundary layer of the spiraling portion 57 of the air flow in the cyclone chamber 1 1 

15 which would be present along the upper wall 49 without the use of the centrifugal unit 61 as 
a result of frictional forces between the upper wall 49 and the spiraling portion 57 of the air 
flow. Owing to said frictional forces, the air flow in said boundary layer would have a 
comparatively low flow velocity, so that the air flow in the boundary layer would go directly 
from the inlet opening 13 to the outlet opening 15, and the centrifugal forces acting on the 

20 solid and/or liquid particles in the boundary layer would be comparatively small. Owing to 
the comparatively small centrifugal forces in the boundary layer, the comparatively light 
solid and/or liquid particles in particular would be mainly carried along directly from the 
inlet opening 13 to the outlet opening 15 by the air flow in the boundary layer, and would 
accordingly not be separated from the air flow in the cyclone chamber 11. The air flow 

25 described above which would be present in the boundary layer along the upper wall 49 
without the use of the centrifugal unit 61 thus forms a so-called short-circuit flow between 
the inlet opening 13 and the outlet opening 15 which would seriously detract from the 
efficiency of the separator device 3. As was described above, the rotatable annular disc 65 of 
the centrifugal unit 61 used in the cyclone chamber 11 generates a Couette flow along the 

30 upper wall 49 in which comparatively great centrifugal forces occur, so that comparatively 
light solid and/or liquid particles present in the flow along the upper wall 49, for example 
foam particles, are also separated from said flow as much as possible. The use of the 
centrifugal unit 61 thus considerably increases the number of solid and/or liquid particles 
separated from the air flow in the cyclone chamber 11, so that the efficiency of the separator 
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device 3 is substantially improved. The dimensions of the separator device 3 are not 
increased by the use of the centrifugal unit 61 because the centrifugal unit 61 is positioned 
entirely inside the cyclone chamber 11. The centrifugal unit 61 need not be provided with 
separate driving means for the annular disc 65 such as, for example, an electric drive motor 
5 positioned in or outside the cyclone chamber 11, because the annular disc 65 of the 

centrifugal unit 61 can be driven into rotation by the air flow entering the cyclone chamber 
11 thanks to the use of the rim of blades 73. It is noted, however, that the invention also 
covers an embodiment in which the centrifugal unit 61 can be driven by such a drive motor 
or by alternative driving means. 

10 Fig. 5 shows a second embodiment of a cyclone chamber 79 suitable for 

use in the separator device 3 of the vacuum cleaner 1 instead of the cyclone chamber 1 1 
described above. Components of the cyclone chamber 79 corresponding in essence to 
components of the cyclone chamber 1 1 described above have been given the same reference 
numerals in Fig. 5. The following description only deals with those components of the 

15 cyclone chamber 79 which are essentially different from those of the cyclone chamber 11. 

The cyclone chamber 79 comprises a substantially circular-cylindrical side 
- wall 81. A disc-shaped table 83 is arranged in the cyclone chamber 79, bounding the cyclone 
chamber 79 at a side remote from the upper wall 49. An annular opening forming a 
discharge opening 85 of the cyclone chamber 79 is present between the disc-shaped table 83 

20 and the side wall 81. An annular centrifugal unit 87 rotatable about the centerline 63 of the 
cyclone chamber 79 is arranged adjacent the upper wall 49 and around the outlet opening 15 
in the cyclone chamber 79, as was the case in the cyclone chamber 11. The centrifugal unit 
87 comprises a rim of blades 89 provided on a side 91 of an annular disc 93 of the 
centrifugal unit 87 which faces away from the upper wall 49. The annular disc 93 is present 

25 in a disc-shaped recess 95 provided in the upper wall 49. The annular disc 93 is provided 
with a bearing pin 97 by means of which the annular disc 93 is journaled in a bearing bush 
99 which is centrally arranged in the outlet pipe 67 and which is suspended in the outlet pipe 
67 by means of a number, for example three, of spokes 101. The rim of blades 89 provided 
on the annular disc 93 is partly countersunk into the disc-shaped recess 95 in the upper wall 

30 49. 

During operation, the rim of blades 89 with the annular disc 93 is rotated 
in the recess 95 by the air flow entering the cyclone chamber 79 through the inlet opening 
13. The boundary layer discussed further above, which would be present along the upper 
wall 49 without the use of the centrifugal unit 87 and which would result in said short-circuit 
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flow between the inlet opening 13 and the outlet opening 15, is disturbed by the recess 95 in 
the upper wall 49 and the rim of blades 89 rotating therein during operation. The solid 
and/or liquid particles which are present in the air flow along the upper wall 49 are carried 
along in rotation by the rim of blades 89, so that a centrifugal force is exerted on said 
particles under the influence of which the particles are separated from the air flow and 
deposited on the side wall 81. The separated particles are subsequently removed through the 
discharge opening 85 of the cyclone chamber 79 under the influence of the force of gravity 
acting on the separated particles. 

As Fig. 5 further shows, the annular disc 93 of the centrifugal unit 87 is 
positioned as deep as possible in the recess 95 in the upper wall 49, so that only a very 
narrow gap is present between the annular disc 93 and the upper wall 49. Furthermore, the 
annular disc 93 is provided with a number, for example three, of raised annular thresholds 
105 at a side 103 facing the upper wall 49, while a number of annular grooves 107 
corresponding with the annular thresholds 105 is provided in the recess 95 of the upper wall 
49, in which grooves the annular thresholds 105 are rotatable. Said annular thresholds 105 
and the corresponding annular grooves 107 form a so-called labyrinth seal by means of 
which a possible leakage flow through said gap between the upper wall 49 and the annular 
disc 93 is prevented as much as possible. 

As was described above, the use of the centrifugal unit 87 considerably 
increases the number of solid and/or liquid particles separated from the air flow in the 
cyclone chamber 79, as did the use of the centrifugal unit 61 in the cyclone chamber 11 
described earlier, so that the efficiency of the separator device 3 is considerably improved 
also when the cyclone chamber 79 with the centrifugal unit 87 is used. 

The vacuum cleaner 1 described above is a floor-type vacuum cleaner, the 
housing 5 being displaceable over the surface 9 to be cleaned by means of the wheels 7. It is 
noted that a separator device according to the invention can also be used in an upright, hand- 
held vacuum cleaner. Furthermore, the invention relates to vacuum cleaners designed for 
removing exclusively solid dust particles as well as to vacuum cleaners designed for 
removing liquid particles, or a combination of solid and liquid particles. The properties of a 
separator device according to the invention are particularly advantageous when the separator 
_. device is used in a vacuum cleaner suitable for removing solid as well as liquid particles and 
in addition provided with a shampooing device for the supply of shampoo to the surface to be 
cleaned. Such a vacuum cleaner usually sucks up foam particles during operation, which 
particles are substantially separated from the air flow by the separator device according to 
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the invention. 

It is further noted that a separator device according to the invention may 
be provided with a centrifugal unit of a type different from the centrifugal units 61 and 87 
described above. An example of this is an embodiment in which the upper wall of the 
5 cyclone chamber is rotatable about the centerline of the cyclone chamber, so that the 

boundary layer along the upper wall is made to rotate. Another example is an embodiment in 
which the annular disc 65 of the centrifugal unit 61 is positioned not immediately adjacent 
the upper wall 49, as shown in Fig. 2, but is positioned at such a distance near the upper 
wall 49 around the outlet pipe 67 that the boundary layer along the upper wall 49 is not 

10 disturbed by the disc 65 rotating during operation and merges into a boundary layer along the 
outside of the outlet pipe 67. Said boundary layer along the outside of the outlet pipe 67 and 
the short-circuit flow occurring therein are interrupted in such an embodiment by the rotating 
disc 65 during operation. 

It is finally noted that a separator device according to the invention may 

15 find an application in devices or appliances other than a cyclone vacuum cleaner. An 
example of this is a particle separator for use in a material manufacturing process. 
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CLAIMS: 



1. A separator device for separating solid and/or liquid particles from a gas 

flow, which separator device is provided with a cyclone chamber with a substantially 
rotationally symmetrical side wall, an upper wall, at least one inlet opening for the gas flow 
provided in the side wall adjacent the upper wall, an outlet opening for the gas flow provided 
5 in the upper wall, and a discharge opening for the separated solid and/or liquid particles 
provided at a side of the cyclone chamber remote from the upper wall, characterized in that 
the separator device is provided with an annular centrifugal unit which is positioned in the 
cyclone chamber adjacent the upper wall around the outlet opening and is rotatable about a 
centerline of the cyclone chamber. 
10 2. A separator device as claimed in claim 1, characterized in that the 

centrifugal unit is rotatable during operation by means of a gas flow which enters the cyclone 
chamber through the inlet opening. 

3. A separator device as claimed in claim 1 or 2, characterized in that the 
centrifugal unit is provided with an annular rotatable disc which is arranged adjacent and 

15 parallel to the upper wall around an outlet pipe which comprises the outlet opening. 

4. A separator device as claimed in claims 2 and 3, characterized in that the 
annular disc is provided with a rim of blades at a side facing away from the upper wall. 

5. A separator device as claimed in claim 1 or 2, characterized in that the 
centrifugal unit is provided with a rotatable rim of blades which is partly countersunk into a 

20 disc-shaped recess provided in the upper wall. 

6. A separator device as claimed in claim 5, characterized in that the rim of 
blades is provided on a side of an annular disc facing away from the upper wall, which disc 
is provided at a side facing the upper wall with at least one raised annular threshold, while 
an annular groove mating with the annular threshold is provided in the recess of the upper 

25 wall, in which groove the annular threshold is rotatable. 

7 A vacuum cleaner provided with a housing in which a separator device is 

accommodated for separating solid and/or liquid particles from a gas flow, which separator 
device is provided with a cyclone chamber with a substantially rotationally symmetrical side 
wall, an upper wall, at least one inlet opening provided in the side wall adjacent the upper 
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wall and capable of being coupled to a suction attachment, an outlet opening provided in the 
upper wall and connected to an electrical suction unit arranged in the housing, and a 
discharge opening provided at a side of the cyclone chamber remote from the upper wall, 
which discharge opening is connected to a holder for the separated solid and/or liquid 
particles, characterized in that the separator device is a separator device according to the 
invention. 
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